Exercise 2.3

1.  Without solving, find the sum and the product of

the following quadratlc equatlone #.
¢ ot Be whfe B Co= efficient of x
el dac i v as - Co-— efﬁ/cnent of x2
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(i)

(i)

(iii)

(v)

(vi)

N

_Constant term
™ Co — efficient of x2,———

c
Productofroots =P = af = ==

X2 —-8x+3=0
Herea = 1, b= -5, c=3
Let a and p be its roots, then:

Stmfrmsz -_%:: —(—-1-5-)-=5
Productof.roots.P= a =——g=.;=‘3“
32 +7x-11=0 — °
3x2+7x-11=0 > .
Herea=3,b=17, ¢c="7 A

Let a and B be'its roots, then:

SumofrootsS=a+pf = --:’:z —%
c -11 11

Productofroots P = af :E i = _-_3_ 9/
o - g
px° —qx + £~0
Here,a=p, b=-q, c=r
Let a and B be its roots, then:
SumofrootsS = a+ﬁ=—’_:/= —-E:E-?-zg-

; c ' 3§
Productofroots P = aff = _Ezﬁ
(a+b)x2—ax+b=0_
Here, a=a+b, b=—-a, ¢=b
Let a and B be its roots, then:
Sumof rootsS = a+ﬁ=-—g=_(;“;)=a:b

¢ b

Productof roots P = aff = =g

(l+ﬁ)x2+(m+n)x+n—1=0
Here, a=l+m, b=m+n, c=n-1[
Let a and f be its roots, then:

SumofrootsS= a+f = —-g= -%-_%‘ >

n-—1
[+

_ by C
Product of roots P = aff = — =

3

7x% — 5mx + 9n =0
Here, a=7, b=-5m, c=9
Let a and B be its roots, then:
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Sumof rootsS = a+p=_£=_(“g’)")=5;n
S C 9In
Product of roots P = aﬁ' -G 2

2. Find the sum value of k, if

(i)  sum of the roots of the equation 2kx? — 3x + 4k =
0 is twice the product of the roots.

Solution:  2kx?-3x+4k=0"
Here, a=2k, b= —-3,c =4k

Let a and B b‘e its roots, then:
SumofrootsS= a+pf = Al 2k

c__4k___2

Given that sum of the roots is twice the product of the roots,
therefore
Sumof-roots =2 x Pa:oduct of roots

a+f = 2Xaf
3

EZI‘ZXZ. ’
3 4
2k _
8k = 3

.k=§.

8
(ii) sum of the roots of the equation x? + (3k — 7)x +
5k=0 :s 3 times the product of the roots.

Solution: Jt:2 +(3k—T)x+5k=0.
Herea=1, b=3k-7, c =5k .
Let a and B be its roots, then:

b -7 -
SumofrootsS§S = a+ﬁ_’=——=~(3"1 )= —3k+7

a

i ¥ c
Productof roots P = aff = e Sk

£ .
Given that sum of the roots is e times the product of the roots,

therefore

Sum of roots = g- X Product of roots

& studyplusplus.com 5



3 _
a+ﬁ=-2-xaﬁ

~3k +7 =3 (5k)
15k

Multiplying both side by 2 we get
" —6k + 14 = 15k
—6k — 15k = —14
—21k = -14
-14 _ 2
k=313

3. Find k, if
(i) sum of the squaresof the roots of the equation
4kx* +3kx—-8=0 52
Solution: a=4k, b= 3k, c=-8
Let a and B be its roots, then:
SumofrootsS=a+f=—

3k _ .3
4

Rle

Product of roots P = aff = .E =

Putting values of a + B,and af we get
3\2 -8
=(-3) -2@@=2"

4k "
9 16 ' Q)'j( ‘0) .

16 4k /
i ns ’:&9*57/2’
ak 16 (a——(?
16 _ 32-9 -
4k~ 16
16 _ 23
4k 16
23 X4k =16 x 16
b o 16 X 16
23 x4
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| 64
k_zs

(ii) sum of the squares of the roots of the equation.
x* —2kx+ (2k+ 1) =0 is6. _
Solution: a=1 b= -2k c¢c=2k+1
| ' Let a and B be its roots, then:

Sumofiroots S = a+B——%= %’—C—)—-—Zk
Productof root P = af = £ =2kt _ 2k +1

1
Given that sum of square of the roots is 6, therefo
Sum of square of roots :
Therefore a? + g% = 6 . ;

(a+B): —2aB =6 -

Putting values of a + B,and af we get
(2k)2 -2(2k+1) =6

4k* -4k -2=6

4k> ~4k-2-6=0

4k* —4k-8=0

(Dividingboth sides by 4 we get)
k*—k-2=0 .
k*+k—-2k—2=0
k(k+1)-2(k+1)=0
(k+1)(k-2)=0

k + 1 0 or k—2
. k=-— or k
4, Fmd p, if '
(i) the roots of the equatlon x% — x + p* = 0 differ by

=0
2

unity.
Solutio = b= -1, c¢=p®
Let‘ - 1 the required roots of x* — x £ p?
b {("‘1)
ThenSumof YOOIEX + @7 ] &= = o= 1

X ST a -
a+1=1 = 2a=141 lr—l . —
e ————

=2

Now product of roots a(a )= E = ?i- =p? or
ala—1)=p% "...... (ii) ey

W cpe——
~

& studyplusplus.com 5



Putting value o f a from equatwn (1) in equation (ii),
we get -

(ii) the roots of the equationx* —3x+p—-2=0 dlffer
by 2. r
Solution: a=1, Lz 3, c=p-2
Let a,and a — 2 be the roots of given equation
x2-3x+p*-2=0,

'I'hensumofrodtsa+a—,—2z-%:-%:-;j
20— 2 =-3 ,
2a=-3+2 = 2 = —1
1
g SRR { |
5 (i)
Product of roots a(a —2) == == 2=p_2

or a(a-2) = p 2 (li)
Putting values of a from equation (i)in equation (ii)

we get
-3(-3- -2 -
() 20 q&?)uf»zzé.
: 25 ik A UH’FZ .
_E(_E)=P-2 '(a)—f(oﬂ, -b/o
T=p-2 i
Lt G-2 . ﬁ=%+2 ‘
LC\*-—Q_" -‘3 . p=5_:_3 (a 'f'(o}l)'"\_g
LC\-.-2+2 &
e RN Gt che
5. Fmdm if QO)(O 2) P"D*

(i) the roots of the equation x% - 7r+3m 8= o
satisfytherelation3a+zg ) .._L,1: -)

Solution: x*-7x+3m-5=0 ’(2,)(} \?
a=1 b=-T, CFIW-3\

il
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Let @ and B be the roots of given equation; then

sumofrootsS=a + B = —g= —-(--"2—72=7... wll)

: c 3m-5 :
produ‘ctofrootsP=aﬁ=E= ' =3m-—5...... (i)

From (i) B=7— a@ csnnn(iii)
Now, given that 3a + 28 = 4

Put B =7-a initwe get
3a+2(Z=a)=4

3a+14—-2a =4
3a-2a=4+14

g=-10.
‘Now Put ‘@= -10 in (iif) we get
=10+ =7
B=7+10
' Bg=17
Now from (ii) o ap =3m-5

Putting value of @ and B in it we get
(-10)(17)) =3m -5

-170=3m -5
3m=-170+5
3m = —-165
< 165
il
m = -55

(ii) The roots of the equation x? + 7x +3m-5=0
satisfy the relation8a - 28 = 4
Solution: x*+7x+3m—-5=0
a=1 b=7 ¢c=3m-5
Let a and B be the roots of given equation; then

7 .
sum of rootsS=a + B = —2= (2) o cos-onss (T

a
o c 3m-5 | ¢
productof rootsP = aff = i At 3m—5......(ii
From({@) B=-7- @ ........(iii)

Now, given that 3a —2f = 4
Put B =-7-a initwe get
3a-2(-7-a)=4

3a+ 14+ 2a =4
3a+2a=4—14
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Putting values of a,and B in it we get.

> (__ _) 7m+2

___7m+2
- 3 3
Tm+2=-8 ‘
m=-8-2
7m— 10
10

7

6. Find m, if sum and product of the roots of the
foliowing equations is equal to a given. number?
(i) @Em+3)x*+(7m-5)x+(3m-10)=0
Solution: 2m+3)x?+ (7m-=5)x+ Bm—10) =0
: a=2m+3, b=7m-5, c=3m-10
Let a and B be the roots of given equation; then

' Xob_ _ (Im-5) -
SumofrootsS=a+f=~-= ey a e ERM
</ .3m-10 _ 2
Productof roots P = aff = - = PmiE A .. (i)
Given that Sum and product of the roots are equal, so
a+pf =apf
(7m-—-5) 3m-10
2m+3  2m+3

—(7m-5)=3m-10
-Tm+5=3m-10
-Tm-3m=-10-5

—-10m = -15
=48 \
m=—
-10
s
-

(i) 4x*-@B+5m)x—-(9m-17)=0
Solution: 4x? -3+ 5m)x— (9m—-17) =0
a=4, b=—3+5m), c=-Om—-17)
Let a and [ be the roots of the equation, then

Sumof roots S =+ f=-2=-20 =)
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Sa =-10

: a=-2
Now Put = =2 in (iii) we get
B=-7-(-2)
B=-7+2
B=-5
Now from (ii) apf =3m-5

Putting value of a and B in it we get
(=2)(-5)=3m -5
10=3m-5
3m=10+5

3m =15
15
"=
m=35 ‘
- (iii) the roots of the equation 3x* - 2x+7m +2 =0
satisfy the relation 7a - 38 = 18

Solutlon. 3x2-2x+7m+2=0
=3, b=-2 c=7Tm+2
Let @ and B be the roots of given equation; then
b__. (-2)__2 (i)

‘sumofrootsS=a + B = et ek e

c 3m+2
productof rootsP = af = 203 o spahtil)

From (i) B =% — @usserssens (i)
- Givenrelationis 7a—38 =18
. 2
Putting f = ; — ainitwe get (iit)

- 7a—'3(-:-.-—a)=18

7Ta—2+3a=18

10a=18+2
10a = 20
a=2 -
Putting a = 2 in (iii) we get
Beit-2=3e0
3 3 3

Tm+2
3

Now aff =
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Given that Sum and product of the roots are equj_l/caf» |

a+p=af : b \ -
__ =(3+5m) _ -(9m-17) -

4 4
3+5m=-9m+17 ")
Sm+9m=17-3
14m = 14 >
m=1
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